The accuracy and efficiency of Staf-Sistem 18-R (Liofilchem s.r.l., Roseto degli Abruzzi, Teramo, Italy) were compared with those of conventional biochemical methods to identify 523 strains belonging to 16 different human Staphylococcus species. Overall, 491 strains (93.9%) were correctly identified (percentage of identification, -90.0), with 28 (5.4%) requiring supplementary tests for complete identification. For 14 isolates (2.8%), the strains did not correspond to any key in the codebook and could not be identified by the manufacturer's computer service. Only 18 isolates (3.4%) were misidentified. The system is simple to use, is easy to handle, gives highly reproducible results, and is inexpensive. With the inclusion of more discriminating tests and adjustment in supplementary code numbers for some species, such as Staphylococcus lugdunensis and Staphylococcus schleiferi, Staf-Sistem 18-R is a suitable alternative for identification of human coagulasepositive and coagulase-negative Staphylococcus species in microbiological laboratories.
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In the past few years, a number of changes have been made to the genus Staphylococcus. Within this genus, 27 species have been delineated by DNA-DNA hybridization (19, 21) or by rRNA gene restriction site polymorphism (5, 6, 10) . However, many Staphylococcuis species besides the coagulase-positive Staphylococcuts aur)euls and new coagulase-negative staphylococci have emerged as increasingly important nosocomial pathogcns (8, 20, 24, 28) . Although some studies have suggested that the exact identification of coagulase-negative staphylococci to the species level may have limited utility (25) , many investigators realize the need to discriminate between pathogenic and saprophytic coagulase-negative staphylococci (1, 12, 20) . The clinical microbiologist is thus faced with the problem of identifying these new Staphylococcus species. Kloos and Schleifer (16) published a simplified scheme for the identification of a variety of species of coagulase-negative staphylococci and S. autreus. This scheme was recently revised by Kloos and Lambe (14) . However, because conventional methods are labor intensive and require long incubation periods, they are impractical in the routine clinical laboratory.
With increased government attention to health costs (4) , today the clinical microbiologist is also more interested than ever in rapid reporting and reductions in laboratory costs (2) . Consequently, it seemed essential to develop new, simple, and economical systems for rapid and accurate identification of Staphlylococcus species, and many commercial multitest systems are available for this purpose (3, 26, 27 "The correct identification of the species was the only option, and the % ID was .90.0.
h The profile did not correspond to any key in the Staf-Sistem 18-R code book furnished to laboratories.
use. The remaining 339 fresh clinical isolates were grown on BTSA at 35°C for 3 days, after which the plates were kept for an additional 2 days at room temperature. To determine whether the cultures were pure or mixed, colony morphology was carefully observed. These procedures were necessary for correct preparation of the inoculum for the systems.
The acceptability of reactions from the conventional methods was checked by testing the ATCC strains with each run. The results of each run were considered valid when the ATCC strains were correctly identified. To ascertain the reproducibility of results from Staf-Sistem 18-R, growth of the 16 ATCC strains from BTSA was employed as an inoculum on three separate occasions.
Staf-Sistem 18-R identification method. The Staf-Sistem 18-R identification system consists of a plastic tray containing 18 different reaction wells covered with a transparent plastic cover (Fig. 1) . The 18 biochemical tests included in the system are listed in the legend to Fig. 1 Staf-Sistem 18-R disagreed with conventional methods for 18 of the 523 isolates (3.4%) at the species level (complete disagreement). One S. capitis strain was identified as VPnegative S. auricularis; seven atypical ribose-negative strains of S. epidermidis were called S. hominis; three S. haemolyticus strains were identified as S. warneri because of negative galactose and lactose reactions; one 3-galactosidase-positive S. hyicus isolate was recognized as S. intermedius; one trehalosenegative S. simulans isolate was identified as S. epidermidis; of three S. warneri strains that showed unusual features, two mannitol-negative strains were diagnosed as S. saprophyticus and S. epidermidis, respectively, while the other, which was unable to utilize arginine and to reduce nitrates, was identified as S. auricularis; and two S. xylosus strains (one VP negative and the other unable to reduce nitrates) were identified as S. gallinarum and S. saprophyticus, respectively.
When species identification was performed with 16 ATCC type strains, Staf-Sistem 18-R showed 87.5% agreement with the conventional methods because of the above-mentioned lack of code numbers for S. lugdunensis and S. schleiferi.
The reproducibility of the tests with the quality control strains was 100%.
DISCUSSION
Our results demonstrate that the Staf-Sistem 18-R identification kit produced a good level of identification accuracy (% ID, -90.0) for common and several uncommon human Staphylococcus species as compared with conventional methods.
Of the 491 correctly identified isolates that were recognized at the species level, 28 needed further tests or the use of different growth conditions. Among these strains were all of the S. auricularis strains. This might be due to the incubation time (18 h) that was used, which is not the optimum growth time for these species (14) . At present, this is not mentioned in the user's instructions for Staf-Sistem 18-R.
Although Staf-Sistem 18-R correctly identified 93.9% of the 523 isolates tested, the profiles of 14 isolates, including the more recently described species (S. lugdunensis and S. schleiferi), did not correspond to any key in the computer data base or in the codebook furnished to laboratories. With regard to S. ludgunensis species, we presume that because of the lack of the ornithine decarboxylase test in Staf-Sistem 18-R, it is difficult to correctly identify these species with this commercial kit. In fact, to date ornithine decarboxylase-negative strains of S. lugdunensis have not been reported, and this positive biochemical activity can identify S. lugdunensis with considerable accuracy. Both S. lugdunensis and S. schleiferi were suitably identified by the conventional methods, even though the original scheme by Kloos and Schleifer (16) did not include either of these species (but a later scheme by Kloos and Lambe [14] does). Since the Staf-Sistem 18-R data base lists S. aureus as 100% urease positive, the system failed to identify four isolates as urease-negative S. aureus, thus contributing to the lack of the six-digit code number for these atypical microorganisms. If It is well known that most Staphylococcus species should be allowed to grow for at least 48 h before the primary isolation plate is used for determination of species or strain composition (15) . In particular, the identification of coagulase-negative staphylococci to the species level and the differentiation of strains of coagulase-negative staphylococci are facilitated by cultural testing, such as the examination of colony morphology after 3 days of incubation at 35°C followed by 2 days of growth at room temperature (13) . This growth time is particularly important if it is necessary to sample more than one colony from a pure culture to obtain sufficient inocula. In fact, even though the inoculum should always be prepared from a single colony, sometimes this procedure is not practicable because of insufficient colony development. Contrary to the manufacturer's instructions for the preparation of the tray inoculum, we suggest that on BTSA plates, the total incubation time should be extended to at least 5 days for distinguishable colony differentiation. From these plates, a bacterial suspension is prepared to obtain a turbidity equivalent to that of a 1.0 McFarland standard. This is especially important because for some strains with an inoculum density not carefully controlled, identification by Staf-Sistem 18-R is difficult because of the appearance of false-negative or false-positive biochemical reactions.
In conclusion, we have evidence that Staf-Sistem 18-R, in its present form, accurately identifies common and several uncommon species of coagulase-positive and coagulase-negative staphylococci isolated from human specimens in microbiological laboratories. However, the overall accuracy of the StafSistem 18-R was not sufficient to recommend this commercial kit for the identification of newly described Staphylococcus species without substantial expansion of the data base and inclusion of more discriminating tests in the system. From a practical point of view, the system was simple to use, was easy to handle, gave highly reproducible results, and was inexpensive.
